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ABSTRACT OF CAPSTONE

CIRCUMSTANCES CONTRIBUTING TO SUICIDES AMONG
PREGNANT, POSTPARTUM AND NON-PREGNANT WOMEN (15 54 YEARS) IN RURAL AND URBAN COUNTIES IN THE U.S.,
NVDRS 2003-2012.
Background: Although maternal deaths due to direct causes (those caused by
complications during pregnancy), such as bleeding or infection, have declined over
the years, maternal deaths due to indirect causes (those caused by pre-existing
physical and mental health conditions), such as suicides, have not seen a
corresponding decline. Suicide has become one of the leading causes of death in
pregnant and post-partum women. Suicides are the fourth leading cause of death
among women between the ages of 15-54 years in the United States (U.S.). The
total lifetime medical and work loss costs of suicides among women of reproductive
age (15-54 years), were $108,130,000 and $38,986,498,000 respectively in 2010.
Residence status, specifically, residence in rural areas is reported as a significant
risk factor for suicides. There is, however, a paucity of research examining how
suicide risk factors differ among women from rural or urban counties in the U.S.
Aim: To examine whether rural-urban county status modifies measures of
association between suicide risk factors and pregnancy status among pregnant,
post-partum and non-pregnant female suicide decedents aged 15-54 years for the
years 2003 to 2012.
Methods: This study used data from the National Violent Death Reporting System,
Restricted Access Dataset. Multivariable polytomous logistic regression analyses

were used to examine if residence county status modified the association between
suicide risk factors and pregnancy status. These included, stratification by county
and two-way interactions between model predictors and county type.
Results: Chi-squared analysis indicated that rural suicide decedents were much
older, married, less likely to have had a mental health diagnosis and more likely to
use a firearm. Multivariable polytomous logistic regression analyses confirmed that
there are some variations in suicide risk factors among pregnant, post-partum and
non-pregnant decedents from rural and urban counties.
Conclusion: This data suggests that there is the need for differences in strategies
for suicide prevention in rural and urban counties in the U.S.
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CHAPTER 1
INTRODUCTION
Background of the project
Suicides during pregnancy and the postpartum period are a major public health
problem worldwide and in the United States (U.S.).1 Such fatal events are tragic not only
to the victim, but also profoundly impact the baby, the family and the community.1 In the
U.S., suicides were the fourth leading cause of death among women between the ages
of 15-54 years in 2012.2 During that same year, suicides were the second leading cause
of death among girls 15–19 and 20-24 years, the third leading cause of death among
women 25-29 years, the fourth leading cause of death among women 30-39 years, and
the fifth leading cause of death among women 40-54 years.2 Although women have lower
rates of mortality from suicides compared to men, the female suicide fatality rates have
not decreased in recent years.2 Between 2010 and 2012, the age adjusted rates of
suicides among women of reproductive ages 15-54 years (whether pregnant or nonpregnant) have increased from 6.72 per 100,000 population to 7.38 per 100,000
population.3
Studies examining suicides among pregnant and postpartum women report lower
risk of suicide and sucide attempts among this group compared to non-pregnant women.46

Self-harm ideation, i.e. ‘‘thoughts of self-harm’’, however, is reported to be more

common than suicide attempts or deaths among this group and has been estimated to be
as high as 15% in pregnant, and 14% in postpartum women.5 Furthermore, studies report
that although suicide deaths and attempts are lower among pregnant and postpartum
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than in non-pregnant/non-postpartum women, suicides, when they do occur, account for
1–20% of total deaths of pregnant or postpartum women.4,6,7
Pregnancy, and the postpartum period, make women more vulnerable to mental
health problems. Studies attribute the risk of suicide among pregnant and postpartum
women to the higher rate of psychiatric disorders8,9 and higher levels of depressive
symptoms10-12 during the perinatal period. Estimates of the prevalence of depression and
anxiety disorders among pregnant and postpartum women vary widely affecting 13–
20%13,14 and 10–12%15 of pregnant and postpartum women respectively. Suicide,
however, is a complex behavior associated with various contributing factors. Several
research studies have therefore examined and identified social, demographic and clinical
factors such as unemployment, race and ethnicity, age, gender, marital status, lower
education, substance abuse and intimate partner problems as risks factors for suicides.1619

Residence status, specifically, residence in rural areas have also been reported as a

significant known risk factor for suicides.20-22 The aforementioned studies pointed out
higher rates of suicides in rural areas particularly among men and children 20 with barriers
to treatment, socioeconomic disparities, social isolation, substance abuse and access to
firearms as reasons for the higher rates of suicides in these areas. 21,22
Presently, there is a dearth of research on the determinants of suicides among
pregnant, postpartum and non-pregnant women from rural and urban counties in the U.S.
Very little is therefore known about how suicide risk factors differ among these women
from rural or urban counties in the U.S. Previous studies of suicides among women have
been limited by, (1) studies restricted to localized samples, such as single state or city
data, or data restricted to either urban or rural locations; (2) little information regarding
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precipitating circumstances to these deaths; and (3) likely underreporting of maternal
violent deaths, especially due to reliance on death certificates alone (which may vary by
state and contain missing information in the cause-of-death section).23
Purpose of the Study
To address these gaps in the literature, we conducted secondary data analysis on
women of reproductive age who died by suicide using data from the Center for Disease
Control and Prevention’s (CDC) National Violent Death Reporting System (NVDRS). The
NVDRS is a multi-state database that collects data on violent deaths, using multiple,
complementary data sources, including police reports, death certificates, and
coroner/medical examiner reports. For this study, we obtained an individual-level
Restricted Access Dataset (RAD), which contains more detailed information, such as the
county of residence of the decedent.
The overarching purpose of the current project therefore was to examine whether
rural-urban county status modifies measures of association between suicide risk factors
and pregnancy status among pregnant, post-partum and non-pregnant female suicide
decedents aged 15-54 years for the years 2003 to 2012.
There were two specific aims for this study:
1. Aim 1 was to characterize the socio-demographic, mental health issues,
substance/alcohol abuse, precipitating circumstances, other suicide characteristics
(including weapons used and suicide event location) and intimate partner problem (IPP)
characteristics of suicide decedents by county of residence.
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2. Aim 2 was to investigate whether residence county status modifies the
association between suicide risk factors and pregnancy status after adjusting for
confounding factors.
Statement of the Problem
Suicides are serious but largely preventable public health problem. Suicides during
pregnancy and the postpartum period also have profound impacts on the baby, the family,
and the community. Suicides among women of childbearing age can also have enormous
direct and indirect costs on a country’s social and economic development.24 According to
the CDC, in 2010, the total lifetime medical and work loss costs of suicides among women
of reproductive age (15-54 years), were $28,835,000 and $6,322,688,000 respectively
(lifetime medical and work loss costs refers to the medical and work loss costs associated
with the fatal injury event).25
A number of studies have shown that suicide mortality rates tend to be higher in
rural areas than in urban areas.21-22 Societal factors such as socioeconomic disparities,
social and physical isolation, substance abuse, access to firearms and barriers to
treatment have been cited as possible theories for the comparatively higher suicide rates
in rural areas.20-22,26 Only one U.S. study has examined rural–urban patterns in suicide
risks among both males and females, characterizing the demographic, socioeconomic,
and mental health features of individual suicide decedents by urban–rural residence
status.20
To date, there is no known study that has compared the individual characteristics
of suicides among women of reproductive age 15-54 in terms of their county of residence.
The National Violent Death Reporting System (NVDRS), RAD allows such a research gap
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to be addressed because it provides detailed data on all completed suicides in
participating states.
Overview of Project Processes
Descriptive statistics were used to compare the socio-demographic and suicide
risk factors (including type of weapon and suicide event location) of the suicide decedents
in urban and rural counties using chi-square analysis to test for significance of categorical
variables. Multivariable polytomous logistic regression analyses were used to examine if
residence county status modified the association between suicide risk factors and
pregnancy status. These included, stratification by county type, and two-way interactions
between model predictors and county type. All analyses were conducted using SAS 9.4®
(Institute, Inc.; Cary, NC, USA).
Scope and Importance of the Study
This study will add to the extant literature by examining the relationship between
risk factors for suicides and pregnancy status, in urban and rural counties in the U.S to
inform comprehensive prevention programs in these different populations. Women of
reproductive age are more likely to have frequent contacts with the health care system,
hence, providers can rely on the results of this study to ask their patients about the suicide
risk factors that may be unique to their geographic area. Finally, the results of this study
will also be useful for informing future suicide research and effective interventions for the
prevention of suicides in clinical care settings and communities in rural and urban
counties in the U.S.
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CHAPTER 2
LITERATURE REVIEW
Suicides in women of reproductive age
Suicide in women of reproductive age is recognized globally as a serious public
health problem. Studies on suicidality (suicide deaths, attempts, and ideation including
thoughts of self-harm), show that women, unlike men, are less likely to actually die by
suicide, but are more likely to attempt suicide.27,28 The majority of research attention,
therefore, has leaned toward the etiology of suicide among men and much less about the
etiology of suicide in women.29 As a result, there are very few studies on death from
intentional injuries30 and suicidal behavior31 among women of reproductive age.
According to the American Foundation for Suicide Prevention (AFSP), a woman
attempts suicide every 78 seconds and dies by suicide every 90 minutes in the U.S.32
Studies vary in the reported prevalence of suicides among women, yet, all have reported
increasing numbers overs the years.2 In the U.S., suicide rates among women aged 1554 years increased from 6.72 per 100,000 population in 2010 to 7.38 per 100,000
population in 2012.2 In 2012, suicide was the fourth leading cause of death among women
aged 15–54 years in the United States (U.S.).2 Worldwide, suicide is the fourth cause of
maternal deaths,4 the leading cause of death in first-year post-partum women in the
United Kingdom,33 the leading cause of death in young women in China,34 and the world
leading cause of death in women aged 15–24 years, mainly in low-income and middleincome countries.35
International rates of completed suicides among women just as in the U.S., tend
to be much lower than male completed suicide rates, and is commonly referred to as the
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gender paradox.36-39 There are, however, exceptions in countries such as India and
China, where this paradox is absent with comparable suicide rates among women and
men due to the high rates of completed suicide among rural young women. 40-43

Suicides in Pregnant and Post-partum Women
Several studies report low suicide deaths and attempts among pregnant and
postpartum women than in the general population of women.4,12,44,45 Although suicides
and suicidal attempts occur at a lower rate during pregnancy and the postpartum period,
suicide deaths, when they do occur, account for up to 1-20% of the total deaths of
pregnant and postpartum women.4-6,23 Perinatal suicides are still a major concern despite
the reported low suicide mortality rates during this period.27 This is because of the
profound impact suicide has on the risk to the woman’s life, the growth and development
of the baby, the function of the family, and possibly the burden on the community as a
whole.27
Recently studies find, perinatal suicidality one of the leading causes of maternal
mortality in the first 12 months postpartum.4,5,23,46-48 Furthermore, the risk of suicide death
is significantly higher among pregnant and postpartum women with depression and
psychiatric disorders and has been found to be the second or leading cause of death in
this depressed population.12 Studies report that 10–25% of pregnant and postpartum
women experience depressive disorders12,15,48-51 or anxiety disorders.15 Other studies
also report a higher rate of psychotic disorder and neurotic depression in women during
the perinatal period, which are known to increase suicide risk.12,20,51
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Very few U.S. based research studies have compared the risk of completed suicide
deaths among pregnant, postpartum and non-pregnant/non-postpartum women.1,7,35
These studies reported lower rates of suicide among pregnant/postpartum women when
compared to non-pregnant/non-postpartum women. Using data from medical examiner
records, a New York City study from 1990–1993, reported the rate of suicides among
pregnant women to be approximately 1/3 of the rate among non-pregnant women aged
15–44.1
Another study compared the rates of violent death among pregnant and/or
postpartum women to non-pregnant/non-postpartum women ages 14–44 using the North
Carolina surveillance and vital statistics data from 2004 to 2006.7 In this study, the suicide
rate for pregnant women was 27% of the rate for non-pregnant/non-postpartum women
(rate ratio = 0.27, 95% CI = 0.11–0.66), and that for postpartum women was 54% of the
rate for non-pregnant/non-postpartum women (rate ratio = 0.54, 95% CI = 0.31–0.95).7
Just recently, Wallace et al., compared the rates of violent death among pregnant,
postpartum (divided into early and late post-partum) and non-pregnant women ages 1054 years. This study obtained death records from all 50 US states and the District of
Columbia, from 2005 through 2010 from the National Center for Health Statistics.52 In this
study, risk of suicide among pregnant/postpartum women was 0.62 times less (95%
confidence

interval,

0.57-0.68)

that

of

non-pregnant/non-postpartum

women.52

Pregnancy-associated suicide risk in this study ranged from 1.6–4.5 per 100,000 live
births after adjustments compared with 5.3–5.5 per 100,000 women among nonpregnant/non-postpartum women.52
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Rural-Urban Status
To date, there are no U.S. based studies that have compared the characteristics
of suicides among pregnant, post-partum and non-pregnant decedents from rural and
urban counties, hence, it is not known to what degree rural or urban status is an actual
suicide risk factor during pregnancy and the post-partum period. Prior studies have
reported either higher suicide mortality rates in urban areas than in rural areas53-60 or
higher suicide mortality rates in rural areas than in urban areas.20-22,58-61 In the studies
reporting high rural suicide rates, rural suicide rates were particularly higher among men
and children.54,60 Barriers to treatment, socioeconomic disparities, social isolation,
substance abuse and access to firearms were explained as reasons for the higher rates
of suicides in these areas.61-64
Several socio-economic, cultural and demographic factors are known to modify the
effect of rurality.65 Furthermore, compared to urban areas, rural areas are usually less
developed in terms of social, cultural and economic aspects.65 For instance, physical and
mental health services are less available in rural areas.66 In addition, women often have
less access to health services and mental health professionals in these areas due to
geographic distance and location.66,67 Women living in rural regions may, therefore, be
especially at risk of suicide because of geographical isolation.62 Women in rural areas
also tend to differ from women in non-rural or urban areas.51 For example, women in rural
areas tend to have lower levels of education and income.51 Suicides in rural areas in both
developing and western countries are highly stigmatized, therefore, rural women may be
especially reluctant to disclose suicidal ideation due to lack of anonymity (since they are
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more likely to encounter someone they know when reporting or receiving services), and
hence, may be less likely to seek the needed help.60
Rural-urban definitions
There is no universal definition of “rural” or “urban” status in suicide research. The
term rural often suggests isolation, small towns, and low population density.67 Rural
areas, however, are not all uniform in character.68 For instance, large rural areas that are
adjacent to urban areas often have more in common with urban areas than they do with
remote and isolated rural areas.67 There are many different ways to define and measure
rural and urban status. The five most common terminologies for rural and urban locations
and measurements in the United States come from the U.S. Census Bureau (UCB), the
Office of Management and Budget (OMB), and the U.S. Department of Agriculture
(USDA).68
The OMB’s definition of metropolitan and nonmetropolitan populations and the
Census Bureau’s definition of rural and urban fail to identify the same populations as
rural.67 For instance, the UCB uses population density information and categorizes urban
areas into urbanized areas and urban clusters.68,70 The urbanized areas have cores with
populations of 50,000 or more, and the urban clusters have cores with populations that
range from 2,500 to 49,999.62,64 All other territory, persons and housing units not located
in an urbanized area or urban cluster are then classified as rural areas.68-70
In contrast, the OMB classifies geographic areas into metropolitan, micropolitan
and nonmetropolitan areas.70 Metropolitan areas as defined in 2003 are Core-Based
Statistical Areas (CBSAs) with 1 or more urbanized areas (cities with a population greater
than or equal to 50,000), and outlying counties that are economically tied to the core
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(measured by commuting to work).68,70 Micropolitan areas are CBSAs associated with at
least one urban cluster and central county or counties containing the core (cities with
population of at least 10,000 but less than 50,000), and adjacent outlying counties having
a high degree of social and economic integration with the central county as measured
through commuting.67,69 All other areas not in metropolitan or micropolitan areas are
classified as non-metropolitan or non-CBSA.68,70
The USDA Economic Research Service developed the Rural-Urban Continuum
Codes (RUCCs) and the Urban Influence Codes (UICs). The RUCCs distinguishes
metropolitan counties by size (codes 1 - 3) and non-metropolitan counties (codes 4 - 9)
by their degree of urbanization or proximity to metro areas but does not consider the large
or small size of the adjacent area in their definition for non-core areas (i.e. areas outside
metropolitan and micropolitan areas). The UICs also distinguishes metropolitan counties
by size (codes 1-2) and non-metropolitan counties (codes 2 - 12) by their degree of
urbanization or proximity to metro areas, but further subdivides the non-core areas based
on adjacency and the presence of a town of at least 2,500 in size.68,70
Another measurement of urbanization available in both ZIP code and census tract
formats, is the Rural-Urban Commuting Areas (RUCA) coding system created by the
USDA Economic Research Service in collaboration with Health Resources Service
Administration Office of Rural Health Policy and WWAMI Rural Health Research Center.69
RUCA incorporates the density of population, urbanization and daily commuting
information into 10 primary (whole numbers) and 30 secondary (decimal levels) codes.
RUCA codes are similar to the UICs and RUCCs but are especially useful within non-core
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areas that may have some pockets of urbanization otherwise lost in the non-core
designation.69
There is no perfect rural definition that meets all purposes.68,70 Rural and urban
definitions vary and are not applied uniformly across all suicide studies. Deciding which
rural definition to apply to an area depends on the purpose of the study, the availability of
data, and the appropriateness and availability of the definition.69 Hence, when using rural
statistics, it is important to understand which definitions were used to ensure that
comparisons made are fair and appropriate.69 This is the first study to examine whether
rural-urban county status modifies measures of association between suicide risk factors
and pregnancy status using the RUCC codes to define rural and urban status.

Review of suicides in women of reproductive age from rural and urban areas
There are very few studies on suicides and suicidal behavior among women of
reproductive age. The vast majority of studies that have examined suicides in rural and
urban areas have been conducted outside the United States and have focused mainly on
answering the question as to whether more suicides occur in rural or urban areas and
less on individual suicide behavior among victims. Research in countries such as China,
Australia, England and Wales, Scotland and Austria have all demonstrated the gender
heterogeneity of suicide rates in both rural and urban regions with little or no information
on suicidal behavior and characteristics among these groups.
A study by Phillips et al., determined the current pattern of suicides by sex, 5-year
age-group and region (urban or rural) in China.71 In this study, suicide rates as well as
rural and urban populations were obtained from mortality data for 1995-99 from the

12

Chinese Ministry of Health and were adjusted according to an estimated rate of
unreported deaths and projected to the corresponding population. Results from this study
showed a 25% higher rate of suicides among women than in men and this was mainly
attributed to the large number of suicides in young rural women which were 66% higher
than the rates among young rural men. The results also showed a three times higher
suicide rate in rural areas than in urban areas and this difference remained true for both
sexes, for all age-groups, and over time.71
Another study in Australia by Dudley et al., investigated the differences in suicide
rates between metropolitan and rural areas among young women and men aged 15-24
years.72 Female suicide rates did not increase over the time period of this study (19641993). The findings of this study were similar to another study conducted among
Australian women over a 15 year period from 1986 to 2000.73 The second study, however,
further investigated the changes in the pattern of female suicides by alteration in the
methods of suicide utilized. In this study, although the overall suicide rates remained
unchanged for all age groups, there were signiﬁcant increases in hanging and carbon
monoxide (CO) toxicity deaths over all age groups (p <0:05), with signiﬁcant falls in drug
overdose deaths in the 10–25 year age group (p < 0:01), and signiﬁcant overall falls in
suicides due to gunshot wounds (p < 0.05).73
Middleton et al., used population-based indices of rurality to measure rural and
urban areas to examine and assess the extent to which suicide patterns between 1981
and 1998 were associated with the changing social and economic characteristics of rural
and urban areas in England and Wales.74 Results from this study showed that females
aged 15-24 years from areas remote from the main centers of population had the most
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unfavorable trends in suicides, where suicide rates increased by 0.04 [95% CI (0.02,0.07)]
per 100,000 per year between 1981 and 1998 but decreased by 0.01 [95%CI (–0.02,0.0)]
per 100,000 per year (P (difference in trends) <0.001) in urban areas. Results from this
study also showed that only around 1% of all 15–44-year-old female suicides were firearm
related compared to 3–5% of all 15–44-year-old male suicides.74
In Scotland, Levine and Leyland used a rurality indicator created from the Scottish
House-hold Survey rurality classiﬁcation. The purpose of their study was to describe the
pattern, magnitude and trend of urban/rural variation in suicide in Scotland, and to
examine methods of suicide within differing geographies.75 They found that there were
increases in suicide rates for both sexes over time up to age 40 but decreases in suicide
rates for both sexes over time at the older age groups with the largest increase for
suicides amongst men occurring in the 20–24-year age group, and in the 15–19 age group
for women. They also found that women experienced highest suicide rates in urban areas
and remote towns and although most suicides in women were by poisoning with solids or
liquids, they were significantly less likely to poison themselves using solids or liquids in
accessible and remote rural areas, less likely to jump from high places in accessible rural
areas, more likely to drown themselves in remote towns and more likely to use firearms
and explosives in accessible rural areas and remote towns.75
In a longitudinal trend study of rural and urban suicides from 1970 to 2005, Kapusta
et al., classified all 99 districts in Austria into five categories of rurality/urbanicity. They
utilized a Poisson regression model to determine trends in suicide rates according to
gender in rural and urban regions as well as the ratios of rural- to urban-suicide rates.
Findings from this study included a decreased suicide rate among men but not women
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with increasing urbanicity (despite a continuous increase in suicide rates over the past 35
years in both genders), and a lack of significant correlation between age groups and
suicide rates with increasing population density among women. Hanging and jumping
from heights were the most common suicide method of women in ‘most rural’ (4.3 per
100.000), and ‘most urban’ (4.1) areas respectively, and high suicide rates were among
widowers (123.7–156.1 per 100.000).76
In the U.S., Singh and Siahpush used both multiple regression and Poisson
regression models to estimate rural-urban differentials in suicide mortality over time using
a 10-category rural-urban continuum measure and 1970-1997 county mortality data. The
purpose of this study was to examine rural-urban gradients in US suicide mortality and
the extent to which such gradients varied across time, sex, and age. Findings from this
study showed higher female suicide rates for the first 4 time periods in more urban areas
than in more rural areas. The female suicide rate for the most rural county group were
52%, 30%, 24%, and 16% lower than the rate for the most urban county group for the
periods 1970 to 1974, 1975 to 1979, 1980 to 1984, and 1985 to 1989 respectively. In the
1995 to 1997 period, no significant association between rural–urban continuum and
female suicide mortality was observed, although this pattern was reversed when divorce
rates and ethnic composition were controlled for such that suicide rates for women,
especially for young women, appeared to be significantly higher in the most rural than the
most urban areas.22
As mentioned previously, only one U.S. study has examined rural–urban patterns
in suicide risks among both males and females, characterizing the demographic,
socioeconomic, and mental health features of individual suicide decedents by urban–rural
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residence status.20 Data from the National Violent Death Reporting System (NVDRS) was
analyzed in this study to examine the associations between decedent residence type and
suicide variables with separate logistic regressions adjusted for age, sex, race, and
ethnicity. Rurality was defined using the Federal Information Processing Standards
(FIPS) codes and the 2003 Urban Influence Codes (UICs). Results from this study
showed that rural decedents were less likely than urban decedents to have a mental
health diagnosis or mental health care, although the prevalence of depressed moods
appeared similar. Most suicides were by firearm, and rural decedents were more likely
than urban decedents to have used a firearm.20

Risk factors
There are multiple and interrelated risk factors for suicide.77 Social, demographic
and clinical factors such as race and ethnicity, age, gender, marital status, lower
education, substance or alcohol abuse, and mental health problems have been identified
and examined as risks factors for suicides.
Age. Suicide rates in women have been reported to increase with age.78-82 Using
data from the new World Health Organization Statistical Information Services Mortality
Database, White and Holmes conducted a study to explore patterns of mortality in young
men and women (aged 15–44 years) across 44 countries.80 Findings from the study
indicated an increase in suicide rates in women with age reaching its peak at 35–44 years.
The study also reported suicide rates of 14.1, 21.7 and 23.8 per 100,000 population
among women of age groups 15–24 years, 25–34 years, and 35–44 years respectively.80
Data from the NVDRS also show that in the U.S., female suicide is concentrated in the
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35–64 years age group (64.8%), with a 9.1/100000 peak between those aged 45–54
years.81 Two other studies also reported similar findings of increased risk of suicide
among women aged 35-64 years.83,84 The increased suicide risk in this age-group was
attributed to societal changes that lead many women in this age group to become
economically active. Results from these studies were, however, mixed and not
straightforward, hence they stated the need for more research, especially on the
relationship between the relative status of the unemployed and their psychological
wellbeing to better understand the mechanism that links unemployment to suicides in
females.82,83
Marital status. Findings in the existing literature report lower suicide risk among
married women and report that married women are less prone to suicide than single,
divorced, and widowed women.84-86 Using the U.S. Vital Statistics data, three different
studies, conducted at different time periods (1939–42 and 1949–51;84 the U.S. White
population for 1959–61 and 197985 and 1992–94 for the US white population)86 all
documented that marriage is a protective factor against suicide for women. Similarly,
using the 2009 NVDRS data, Karch et al., reported that never-married, divorced, or
widowed women died by suicide most often (60.4%) in the U.S.81 Two other studies
reported that the greater risk of completed suicides among widowed, divorced, and never
married women was among older women, which might be explained by the death of a
partner.87,88 This was similar to another study that reported a 15-fold higher risk of suicide
among old persons after the loss of their partner than middle-aged persons.89
Mental health problems. Mental health disorders have been described as the
strongest risk factor for suicides.90-95 Depression has been identified in approximately
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60% of all suicides in psychological autopsy studies (studies that gather information on
suicides through interviews with relatives and friends and by inspection of medical
records).96 In other psychological autopsy studies, 90–95% of the people who die by
suicide had a diagnosable psychiatric disorder at the time of the suicide.97 Presence of a
psychiatric disorder has also been reported in prior studies to be more likely to increase
suicide risk in female than in male subjects.98,99-101 The risk for suicidality is significantly
elevated among depressed women during the perinatal period because they have been
found to have high levels of depressive symptoms.8 In a case-control study using data
from the 1993 National Mortality Followback Survey in the United States, depressive
symptoms were related to suicide in all age groups among female decedents, and the
use of mental health services was more frequent in suicides in 15–29 and 45–64 age
groups.102
Method of suicide. There are gender difference in the methods of suicides.
Previous studies have found that women are less likely to die by violent means.103,104 A
recent surveillance report of the National Violent Death Reporting System (NVDRS)
showed that among females, poisoning was the most common method used (34.6%),
followed by a firearm (32.4%).103 This is similar to a study conducted by Kposowa et al.,
where women were over 73% less likely to use firearms than men (OR = 0.267, CI =
0.172, 0.413) and 4 times more likely to die from drug poisoning than male victims (OR =
4.828, CI = 3.047, 7.650).104
Substance and alcohol use. Alcohol/substance use is a risk factor for suicide and
suicidal behavior. In a case-control study using data from the 1993 National Mortality
Followback Survey in the United States, marijuana use, and excessive alcohol
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consumption, increased the odds of suicide for both genders.102 Alcohol is also frequently
found in suicide victims.104,105 A review of 102,401 deaths investigated by North Carolina
medical examiners in the period 1973-1983, found alcohol present in 35.3% of
suicides.106 Similarly, Haberman and Baden found blodd alcohol levels in 32 percent of
suicide victims in New York City.107 Prior studies, however, report that male suicide
victims are more likely than females to have a history of alcohol misuse108 or to have
detectable levels of alcohol at autopsy.109 Another study, however, found that female
alcohol abusers died by suicide more often compared with women in general than did
male abusers in comparison with men in general.110 The relationship between alcohol
misuse and suicide is very complex. Studies report various effects of the role of alcohol
in suicides. Some studies report that the effects of alcohol on suicidal behavior are
mediated through depression.111-117 Two other studies also proposed that alcohol abuse
leads to lowered self-esteem, and ultimately increased risk of suicide, through a process
of negative life events (such as marital separation and work problems), loss of social
networks and social isolation.118,119
Precipitating circumstances/Life stressors. Suicidal behaviors are often
preceded by stressful events. This is the case because stressful life events such as loss
events,120,121 disrupted interpersonal relationships,121-123 job problems and financial
difficulties,121 and events related to adverse physical health,122 often interact with
psychiatric, psychological, and biologic factors to increase suicide risk. Recent crisis was
among the primary precipitating factors of suicides in a recent surveillance report of the
NVDRS.124 In this report, circumstances noted most often among suicide decedents were
intimate partner problems (31.2%), a crisis of some kind in the preceding or impending 2
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weeks (26.9%), physical health problems (22.4%), and job (15.4%) or financial problems
(13.6%).124 Slightly more than one fifth of female (24.5%) suicide decedents experienced
physical health problems in the period before their deaths whereas less than a third of
female suicide decedents experienced job problems (11.5%), financial problems (11.2%)
and criminal legal problems (4.1%).124
Intimate partner problems/violence (IPP/V). Cross-sectional studies of women
in both high and lower income settings have reported a strong and consistent association
between IPV experience and suicide.125-129 Physical and sexual partner violence against
women is very common and widespread.130 In multi-country studies, about 15%–71% of
women report experiencing physical or sexual partner violence over their lifetime. 115 IPV
has also been shown to be associated with incident suicide attempts and incident
depressive symptoms among women.131 Prior studies have identified depressive
symptoms as the link between IPV and suicidal ideation.132-138 A systematic review and
meta-analysis of observational studies conducted in the United States showed a two to
three-fold increased risk of major depressive disorder and 1.5–2-fold increased risk of
elevated depressive symptoms and postpartum depression among women exposed to
intimate partner violence relative to non-exposed women.139 IPV has also been shown to
increase the risk of suicide among pregnant and post-partum women. According to a 2011
surveillance report of the NVDRS, 54.3% of pregnancy-associated suicides involved
intimate partner conflict that appeared to contribute to the suicide.1 This was similar to
another study where Pregnancy associated suicides had significantly higher odds of
being positive for intimate partner problems.23
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CHAPTER 3
METHODOLOGY
Data Source Description
Data from the National Violent Death Reporting System (NVDRS) Restricted
Access Data set (RAD), were used for this study. The NVDRS is a population based,
active surveillance system established by the Centers for Disease Control and Prevention
(CDC) in 2002, to collect detailed and timely information on all violent deaths from
participating US states.140,141 In 2003, the NVDRS collected data from seven participating
states (Alaska, Maryland, Massachusetts, New Jersey, Oregon, South Carolina, and
Virginia); six additional states (Colorado, Georgia, North Carolina, Oklahoma, Rhode
Island, and Wisconsin) joined in 2004; four (California, Kentucky, New Mexico, and Utah)
in 2005; and two in 2010 (Ohio and Michigan), for a total of 19 states.142
Each participating state is responsible for collecting information on its own violent
deaths from multiple complementary data sources such as death certificates, law
enforcement reports and coroner/medical examiner (CME) records.140,141 Data collection
practices must be consistent across states and over time to produce valid interstate
comparisons and time trends. Therefore, uniform protocols for defining different manners
of death are used. All recommended data elements and response options are defined in
a users’ manual, and the CDC organizes an annual coding training for staff from funded
states.140,141 The types of violent deaths recorded include suicides, homicides, homicides
followed by suicides, and deaths resulting from child maltreatment or intimate partner
violence, as well as “deaths where individuals are killed by law enforcement in the line of
duty, unintentional firearm injury deaths, and deaths of undetermined intent”. 142
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The NVDRS is unique in that it is the first surveillance system to provide detailed
information on: 1) precipitating circumstances of violent deaths; 2) victim and suspect
characteristics such as relationship between victim and suspect; 3) weapon type; 4)
toxicology reports; 5) historical mental health diagnoses; and 6) law enforcement and/or
coroner/medical examiner narratives.140,141

The CDC makes some of these data

available in aggregate (so that individuals cannot be identified) via its interactive webbased system - Web-based Injury Statistics Query and Reporting System (WISQARS).141
For this study, we obtained an individual-level Restricted Access Dataset (RAD), which
includes data from 18 states (California concluded its participation in 2009) from 2003 to
2012. The RAD also contains more detailed information such as the county of residence
of the decedent.143
The purpose of this study was to investigate whether urban-rural county status
modified measures of association for suicide risk factors among pregnant, post-partum
and non-pregnant female suicide decedents aged 15-54 years for the years 2003 to 2012.

Variable Definition and Measurement
Suicide is defined by the NVDRS as death resulting from the use of force against
oneself when the preponderance of the evidence indicates that the use of force was
intentional.141,144,145 Cases were identified using the corresponding ICD-10 codes and
were then included in the NVDRS (X60-X84 and Y87.0).140,141,144
Rural-Urban status
Rural-urban residence status was determined by matching each case to the
degree of rurality of the decedent’s county of residence using the INCITS 31-2009
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(formerly the Federal Information Processing Standards (FIPS)) codes and the 2013
Rural-Urban Continuum Codes developed by the US Department of Agriculture (RUCC;
USDA, 2013).146
The RUCC assigns each US county one of 9 mutually exclusive classification
codes, which are determined by the county’s population size and proximity to metropolitan
areas.146 The nine categories are: 1= Counties in metro areas of 1 million population or
more; 2= Counties in metro areas of 250,000 to 1 million population; 3= Counties in metro
areas of fewer than 250,000 population; 4= Urban population of 20,000 or more-Adjacent
to a metro area; 5= Urban population of 20,000 or more-Not adjacent to a metro area; 6=
Urban population of 2,500 to 19,999-Adjacent to a metro area; 7= Urban population of
2,500 to 19,999-Not adjacent to a metro area; 8= Completely rural or less than 2,500
urban population-Adjacent to a metro area; 9= Completely rural or less than 2,500 urban
population-Not adjacent to a metro area.146
For this analysis, the RUCC codes were collapsed into urban (codes 1-3) and rural
(codes 4-9) designations. Responses were then recoded in the data set as 0 = urban, 1
= rural.
Pregnancy status
The primary outcome variable was the pregnancy status of the suicide decedents.
NVDRS information regarding pregnancy, postpartum or non-pregnant status at the time
of death is obtained from death certificate and/or coroner/medical examiner records
(CME).140 This is because decedent’s pregnancy status is often noted on the death
certificate and in the CME report, however, findings are more likely to be authoritative if
a full autopsy is performed.140 Since this variable is based on the codes used on the new
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U.S. standard death certificate, pregnancy status is documented at the time of death, not
at the time of injury. The coding structure of the NVDRS pregnancy status variable allows
response options for states whose death certificate either matches or does not match the
U.S. standard death certificate.140 Response options include: Not pregnant within last
year; Pregnant at time of death; Not pregnant but pregnant within 42 days of death; Not
pregnant but pregnant 43 days to 1 year before death; Not pregnant, not otherwise
specified; Pregnant, not otherwise specified; Not applicable and Unknown if pregnant
within past year (see supplemental Table 1 in Appendix 1).140
For the purpose of this analysis, pregnant at the time of death was defined to
include: “pregnant at the time of death, and “pregnant, not otherwise specified”; postpartum at the time of death was defined to include “not pregnant but pregnant within 42
days of death” and “not pregnant but pregnant 43 days to 1 year before death”; and not
pregnant at time of death was defined to include “not pregnant within last year” and “not
pregnant, not otherwise specified.” Responses were then recoded in the data set as 0 =
non-pregnant, 1 = pregnant, and 2 = post-partum.
Risk Factors
Mental health
Two indicator variables were constructed as surrogate markers for probable
mental health problems: current mental health problem and current depressed mood. The
NVDRS provides data on current use of a prescription psychiatric medication, which
indicates whether the decedent had an active prescription for psychiatric medication at
the time of death.140 Toxicology results help assess whether the decedent was taking the
prescribed medication.140 Below is the coding structure of the current mental health
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problem

and

current

depressed

mood

markers.

Current mental health problem

• if Current mental health problem 1=yes or
• Psychiatric Medication 1=yes

1=yes
Current mental health problem

• if Current mental health problem 0=no or
• Psychiatric Medication 0=no

0=no
Current depressed mood

• if Current depressed mood 1=yes or
• if psychiatric medication 1=yes

1=yes
Current depressed mood

• if Current depressed mood 0=no or
• if psychiatric medication 0=no

0=no

Figure 1. Coding structure of current mental health problem and current depressed mood.

Substance and alcohol use
Substance and alcohol use variables of interest included: alcohol use suspected
at time of death, alcohol abuse, and other substance (non-alcohol related) abuse
problem. Alcohol use suspected at time of death was coded as “Yes” based on witness
or investigator reports (e.g., law enforcement note that the decedent “had been drinking
heavily”), or circumstantial evidence (e.g., empty alcohol containers scattered around
suicide decedent)140. Alcohol problem was coded as “Yes” if the decedent was perceived
by self or others to have a problem with, or to be addicted to, alcohol. Finally other
substance abuse problem was coded as “Yes” if the decedent was perceived by self or
others to have a problem with, or to be addicted to drugs other than alcohol. 140 Responses
were coded in the dataset as 0 = no, 1 = yes.
Intimate partner problems (IPP)
Intimate partner problem is defined as problems with a current or former intimate
partner that appeared to have contributed to the suicide or undetermined death. 140 It was
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coded as “Yes” if at the time of the incident the decedent was experiencing problems with
a current or former intimate partner, such as a divorce, break-up, argument, jealousy,
conflict, or discord, and this appears to have contributed to the death.140 Responses were
coded in the dataset as 0 = no, 1 = yes.
Precipitating circumstances
The circumstances preceding death, referred to as precipitating circumstances in
this study, are defined as the events that preceded and therefore might have contributed
to the infliction of a fatal injury.140,141,144 For suicide decedents the presence of a crisis
within the last two weeks prior to injury, problems with finances, physical health, or job
problems were of particular interest.
Financial problem was coded as “Yes” if at the time of the incident the victim was
experiencing a problem such as bankruptcy, overwhelming debts, or foreclosure of a
home or business, and this appears to have contributed to the death. Job problem was
coded as “Yes” if at the time of the incident the victim was either experiencing a problem
at work (such as tensions with a co-worker, poor performance reviews, increased
pressure, feared layoff) or was having a problem with joblessness (e.g., recently laid off,
having difficulty finding a job), and this appears to have contributed to the death. Physical
health problem is defined as the victim was experiencing physical health problems (e.g.,
terminal disease, debilitating condition, chronic pain) that were relevant to the event.
Recent crisis is defined as victim experienced a crisis within two weeks of the incident, or
a crisis was imminent within two weeks of the incident that was not associated with
another circumstance variable.140 All responses were coded in the data set as 0 = no, 1
= yes.

26

Suicide characteristics
The history of suicide attempt, and whether the victim disclosed intent to die by
suicide were of particular interest. The CDC defines suicide attempt to include a non-fatal,
self-directed, potentially injurious behavior with any intent to die as a result of the
behavior; which may or may not result in injury.147 History of suicide attempts is coded as
“Yes” if the victim was known to have made previous suicide attempts before the fatal
incident, regardless of the severity of those attempts or whether any resulted in injury. 140
Responses were coded in the data set as 0 = no, 1 = yes.
Suicide intent disclosed is defined as the victim disclosed to another person their
thoughts and/or plans to die by suicide within the last month prior to injury. Disclosure of
suicidal thoughts or plan can be verbal, written or electronic. It was coded as “Yes” if the
victim had disclosed suicidal thoughts or plans to another person recently or within the
last month, whether explicitly or indirectly.140 Responses were coded in the data set as 0
= no, 1 = yes.
Type of weapon
The NVDRS abstractors code only the weapon(s) that resulted in death.141 For this
analysis type of weapon was collapsed to four categories: 1=firearm, 2=poisoning,
3=strangulation/suffocation and 4= sharp/blunt instrument.
Suicide event location
The NVDRS abstractors collect information for injury event location from death
certificates. For this analysis, injuries that occurred in the decedent’s home were of
particular interest. Thus, an indicator variable was constructed such that 1 = injury
occurred in decedent’s home and 0 = injury did not occur in decedent’s home.
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Socio-demographic variables
Socio-demographic characteristics that were examined in this study were age,
race, education level, and marital status at the time of death of the decedents. The
NVDRS coding manual provides coding instructions on the following socio-demographic
variables.
Age
Age is reported using the same conventions used by the National Center for Health
Statistics.140 The decedent’s age was reported in years. For this analysis, age was
categorized into two groups by splitting at the midpoint of the age range: 1= 15-34, and
2=35-54.
Race
The NVDRS abstractors follow the U.S. Department of Health and Human
Services (HHS) and Office of Management and Budget (OMB) standards for
race/ethnicity categorization.140 The response options for race include white, black or
African American, Asian, Native Hawaiian or other Pacific Islander, American Indian or
Alaska Native and Unspecified race. Due to small numbers in some cells, these response
options were re-coded in the current study as: 1= White, and 2=Non-White (including
Black and Other/Unknown (including Asian, Native Hawaiian/Pacific Islander,
American/Alaskan Native, and unspecified race)).
Education level
The decedent’s education level was measured by the highest degree attained. The
options for these variables are those on the 2003 death certificate and include 8th grade
or less; 9th to 12th grade; no diploma, high school graduate or general equivalency
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diploma (GED) completed; some college credit, but no degree, Associate’s degree;
Bachelor’s degree; Master’s degree; Doctorate or Professional degree; and Unknown.
For this analysis, education level was combined into two groups: 1= less than high school
or equivalent, 2= at least high school or equivalent.
Marital status
The NVDRS abstractors obtain information on marital status from death certificate
and often from law enforcement or medical examiner records. 146 Response options
include Married /Civil Union/ Domestic Partnership; Never Married; Widowed; Divorced;
Married/Civil Union/Domestic Partnership but separated; Single, not otherwise specified
and Unknown. Marital status was combined into two groups for analysis as:
1=Married/Divorced/Separated/Widowed and 2=Single/Never Married/Unknown.

Data Analysis
For the purposes of this study, we limited our analysis to women of reproductive
age (15–54 years) from the 18 states reporting complete data to the National Violent
Death Reporting System. The detailed description of the steps taken to select the cases
included in the analysis is shown in Figure 2. Chi-square tests of independence were
conducted to compare the socio-demographic, suicide risk factors, as well as suicide
event location and type of weapon used by the suicide decedents between the two
residence groups (urban vs rural). Chi-square tests of independence were also used to
identify the distribution of pregnant, post-partum and non-pregnant suicide decedents in
urban and rural counties in the study. Fisher’s Exact Probability Test was used for
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categorical variables that did not meet the minimum expected cell frequency of five or
greater.
Multivariable polytomous logistic regression analyses were performed using
‘PROC LOGISTIC’ in SAS to estimate the adjusted odds ratio (ORs) and 95% confidence
intervals (CI) of suicide risk factors among pregnant and post-partum women with nonpregnant decedents as the reference group. ‘PROC SGPLOT’ in SAS was used to
generate Odds Ratio plots of the point estimates and 95% CIs of the pregnancy risks
factors of the fully adjusted model. Statistical significance was set at p < 0.05. All analyses
were conducted using SAS 9.4® (Institute, Inc.; Cary, NC, USA).
Two approaches were then used to assess potential effect modification of risk
factor associations by rural/urban residential status. In the first approach, a stratified
analysis was used. The fully adjusted model was stratified by county of residence using
the by-group command in ‘PROC LOGISTIC’ (such that data from rural and urban
counties were analyzed separately) to obtain beta coefficients and ORs for pregnancy
status within each stratum (urban vs rural). PROC SGPLOT’ in SAS was used to generate
Odds Ratio plots of the point estimates and 95% CIs of the pregnancy risks factors of the
fully adjusted models for urban and rural counties (Figure 4).
The fully adjusted statistical models for estimating the association between suicide
risk factors and pregnancy status were specified identically for both the rural and urban
strata as:
logit (pregnant vs not pregnant) = b0 + b1x1 + … + b16x16 + error,
where Xi was specified as described in Table 1.
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Table 1. Multivariable logistic regression model independent variables

X1

Financial problem (1 = yes, 0 = no)

X2

Alcohol problem (1 = yes, 0 = no)

X3

Alcohol use suspected (1 = yes, 0 = no)

X4

Current mental health problem (1 = yes, 0 = no)

X5

Current depressed mood (1 = yes, 0 = no)

X6

Recent crisis (1 = yes, 0 = no)

X7

Intimate partner problem (1 = yes, 0 = no)

X8

Job problem (1 = yes, 0 = no)

X9

Physical problem (1 = yes, 0 = no)

X10

Suicide intent disclosed (1 = yes, 0 = no)

X11

Suicide attempt history (1 = yes, 0 = no)

X12

Other substance problem (1 = yes, 0 = no)

X13

Age (1= 15-34 years, and 2=35-54 years)

X14

Race (1= White, 2=Non-White)

X15

Marital status (1=Married/Divorced/separated/other and
2=Single/never married/unknown)

X16

Education level (1= less than a High school grad or GED,
2=High school grad or GED or more)

In the second approach, several models were investigated by adding two-way
interaction terms (between model predictors and county type) one at a time to the full
adjusted model using PROC LOGISTIC in SAS. OR point estimates and confidence
intervals were evaluated for rural and urban decedents for each predictor in the model.
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CHAPTER 4
RESULTS
Between 2003 and 2012, of the 25,649 females between the ages of 15-54 years,
13,313 (53.8%) died as a result of suicide (Figure 2). Of the 13,313 suicide decedents,
only 4,537 (34.1%) had complete data and were included in the study. The major cause
of missing data, and thus excluded, was unknown pregnancy status (Table 2).

All fatal
injury (20032012) N=
162,777

Females (1554 years)
n=25,649

18 states
reporting
complete
data to the
NVDRS.
n=24,754

Suicides only
(2003-2012).
n=13,313

Excluded
data for
suicide
decedants.
n= 8,776

Circumstance
information.
n= 4,537

Figure 2. Description of NVDRS (2003-2012) study case selection.

Table 2. Excluded records from suicide decedents (NVDRS, 2003-2012).
Reason for exclusion

N (%)

Unknown pregnancy status

8252 (61.98)

Not applicable pregnancy status

524 (3.94)

Total

8,776

Of the 4,537 suicides that met initial inclusion criteria, there were 4,306 suicides
with known suicide circumstances recorded and those cases comprised the final sample
for analysis. Suicide circumstances were known in 95.49% non-pregnant, 96.88%
pregnant and 98.17% post-partum suicide decedents from urban counties and in 92.91%
non-pregnant, 100% pregnant and 93.33% post-partum suicide decedents from rural
counties.
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Demographics
The majority of the suicide decedents were from urban (80.35%) counties, were
white (88.83%), had a high school grad/equivalent or more (85.30%), were between the
ages of 35-54 years (68.46%), were married/divorced/separated/other (68.83%), and
non-pregnant (94.57%) (Table 3).
Age of suicide decedents differed by rural-urban status. Suicide decedents from
urban counties tended to be younger than suicide decedents from rural counties. The
majority of the suicide decedents in urban counties were in the 15-34 age-group, whereas
the majority of the suicide decedents in rural counties were in the 35-54 age-group.
Education level also significantly varied among rural and urban county suicide decedents.
A higher percentage of suicide decedents from rural counties had less than a high
school/GED level of education whereas a higher percentage of decedents from urban
counties had completed a high school or GED level or more (Table 3).
Marital status was also significantly different among suicide decedents from rural
and urban counties. In urban counties, the majority of the suicide decedents were single
or never married whereas rural county suicide decedents were married, divorced,
separated or other. Urban suicide decedents did not vary significantly from rural
decedents in terms of race. The majority of suicide decedents in both county types were
white. However, more suicide decedents in urban counties were non-white compared to
decedents from rural counties. Finally among included cases, the distribution of suicides
by pregnancy status was similar between rural and urban counties (Table 3).
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Table 3: Demographic characteristics of suicide decedents in rural and urban
counties.
Characteristic

Age,y
15-34
35-54
Race†
White
Non-White
Educational Level
< HS‡/equivalent
> HS/equivalent
Marital status*
M*/Divorced/Sep./Wid.
Single/NM**/Unknown
Pregnancy status
Non-pregnant
Pregnant
Post-partum

All suicides
n = 4306
n
%

Urban
n = 3460
n
%

Rural
n = 846
n
%

pvaluea

1358
2948

31.54
68.46

1120
2340

32.37
67.63

238
608

28.13
71.87

0.0174

3825
481

88.83
11.17

3058
402

88.38
11.62

767
79

90.66
9.34

0.0591

633

14.70

458

13.24

175

20.69

<.0001

3673

85.30

3002

86.76

671

79.31

2964
1342

68.83
31.17

2343
1117

67.72
32.28

621
225

73.40
26.60

0.0014

4072
113
121

94.57
2.62
2.81

3260
93
107

94.22
2.69
3.09

812
20
14

95.98
2.36
1.65

0.0641

ap-values

derived from chi-square or Fishers exact tests for categorical variables. Numbers may not add to a total of
100% due to rounding. †Cells suppressed for black/other/unknown races due to small number of individuals. Statistically
significant association are represented in bold font. ‡HS=High school,*M=married, **NM=never married

Mental health characteristics
Among the 4306 decedents, 2716 (63.07%) were reported to have had a current
mental health problem, and 2644 (61.40%) were noted to have had a current depressed
mood. Current depressed mood and current mental health problem differed significantly
among suicide decedents in rural and urban counties, with a higher percentage for each
occurring among decedents from urban counties (Table 4).
Substance use problems
Overall, less than half of the suicide decedents were reported to have an alcohol
problem, other substance abuse problem or were suspected to have used alcohol at time
of death with no significant difference by urban–rural residence status (Table 4).
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Precipitating circumstances
Report of financial problems, recent crisis within the last two weeks and job
problems among suicide decedents all differed significantly by rural-urban residence
status (Table 4).

Physical health problems, however, did not significantly differ by rural-

urban residence status. Financial problems, job problems and recent crisis within the last
two weeks were more commonly cited as contributing to suicide among urban decedents
(Table 4).
Suicide characteristics
Having a history of a suicide attempt(s) or whether the decedent disclosed intent
to die by suicide was significantly different between rural and urban suicide decedents
and were both more commonly reported among decedents in urban counties (Table 4).
Intimate partner problems
Intimate partner problems differed significantly by rural-urban county status.
Problems with a current or former intimate partner appeared to have contributed to more
suicides among suicide decedents in urban counties compared to rural counties. (Table
4).
Location of injury
Whether the suicide incident occurred in the decedents’ home did not significantly
differ by rural and urban counties; in both settings, more than half of the suicides occurred
in the homes of the decedents (Table 4).
Method of suicide/weapon used
The most common method of suicide was poisoning, followed by firearms,
strangulation/suffocation and sharp/blunt trauma or other (Table 4). The method/type of
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weapon used for suicides differed significantly by rural-urban county of residence.
Compared to urban county suicide decedents, rural suicide decedents were more likely
to use firearms. Urban county suicide decedents, on the other hand were more likely to
die by poisoning compared to rural decedents (Table 4).

Prior to stratification by rural and urban counties, although not significant, the
presence of job problems and report of history of suicide attempts were both associated
with decreased odds that the suicide decedent was pregnant or post-partum compared
to non-pregnant (Figure 3). Recent crisis and intimate partner problems on the other
hand, were both associated with increased odds that the suicide decedent was pregnant
or post-partum compared to non-pregnant albeit not significant (Figure 3). In the stratified
analyses, recent crisis and intimate partner problems still increased the odds that the
suicide decedent was pregnant or post-partum compared to non-pregnant in both urban
and rural residence counties whereas presence of job problems and report of history of
suicide attempt still decreased the odd that the suicide decedent was pregnant or postpartum compared to non-pregnant in both urban and rural residence counties, although
not significant (Figure 4).
Having a current depressed mood significantly decreased the odds that the suicide
decedent was pregnant by 39% (adjusted odds ratio [AOR] = 0.61; 95% confidence
interval [CI] 0.41-0.91, p=0.0158) but significantly increased the odds that the suicide
decedent was post-partum by 57% (AOR = 1.57; 95% CI 1.04-2.37, p=0.0321) compared
to non-pregnant prior to stratification (Figure 3). In the stratified analyses, current
depressed mood was still more likely to be associated with suicide decedents who were
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post-partum and less likely associated with suicide decedents who were pregnant (vs.
non-pregnant) in both rural and urban counties, although only the association with
pregnant status in urban county was significant. Current depressed mood nonsignificantly increased the odds that the suicide decedent was post-partum (vs. nonpregnant) by 55% (AOR = 1.55; 95% CI 1.00–2.40, p= 0.0523) in urban counties and by
42% (AOR = 1.42; 95% CI 0.42–4.80, p= 0.5743) in rural counties. On the other hand,
current depressed mood, significantly decreased the odds that the suicide decedent was
pregnant (vs. non-pregnant) by 42% in urban counties (AOR = 0.58; 95% CI 0.37–0.89,
p= 0.0141) but non-significantly by 8% (AOR = 0.92; 95% CI 0.34–2.50, p= 0.8625) in
rural counties (Figure 4).
Prior to stratification, having current mental health problems was also associated
with decreased odds that the suicide decedent was pregnant and increased odds that the
suicide decedent was post-partum compared to non-pregnant, albeit not statistically
significant (Figure 3). When stratified, having a current mental health problem however,
decreased the odds (AOR = 0.92; 95% CI 0.59–1.41, p=0.6919) that the suicide decedent
was post-partum (vs. non-pregnant) in urban counties but increased the odds (AOR =
2.28; 95% CI 0.59–8.87, p=0.2352) that the suicide decedent was post-partum (vs. nonpregnant) in rural counties. Having a current mental health problem decreased the odds
that the suicide decedent was pregnant compared to non-pregnant by 13% (AOR = 0.87;
95% CI 0.55–1.37, p=0.5338), in urban counties and decreased the odds by over twofold in rural counties (AOR = 0.40; 95% CI 0.14–1.19, p=0.1006). (Figure 4).
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Table 4: Circumstances contributing to suicides in rural and urban counties.
Circumstances

Mental health characteristics
Current mental health problem b
Current depressed mood b
Substance use problems
Alcohol problem
Alcohol use suspected when injured
Other substance problem
Precipitating circumstances
Recent crisis
Financial problem
Physical problem

All suicides
n = 4306
n
%

Urban
n = 3460

Rural
n = 846

pvaluea

n

%

n

%

2716
2644

63.07
61.40

2212
2162

63.93
62.49

504
482

59.57
56.97

0.0186
0.0032

805
1189
906

18.69
27.61
21.04

659
954
736

19.05
27.57
21.27

146
235
170

17.26
27.78
20.09

0.2317
0.9046
0.4515

1033
547
900

23.99
12.70
20.90

863
462
741

24.94
13.35
21.42

170
85
159

20.09
10.05
18.79

0.0031
0.0097
0.0927

Job problem
Suicide characteristics
History of suicide attempt
Disclosed intent to commit suicide
Intimate partner problem
Injury occurred at victim’s home
Method of injury
Firearm
Poisoning

445

10.33

376

10.87

69

8.16

0.0202

1613
1410
1443
3383

37.46
32.75
33.51
78.56

1353
1160
1181
2728

39.10
33.53
34.13
78.84

260
250
262
655

30.73
29.55
30.97
77.42

<.0001
0.0272
0.0806
0.3667

1204
1793

27.96
41.64

899
1458

25.98
42.14

305
335

36.05
39.60

<.0001

Strangulation/suffocation

999

23.20

839

24.25

160

18.91

Sharp/blunt instrument/Other

310

7.20

264

7.63

46

5.44

bMedication

prescription used as proxy for current mental health problem and depressed mood.
categorical variables. Statistically significant association are represented in bold font.
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ap-values

derived from chi-square or fishers exact tests for

Figure 3. Odds Ratio point estimates with 95%CI from the polytomous logistic regression analysis: pregnant (P)
and postpartum (PP) decedents compared with non-pregnant (NP). Rural-Urban status is not considered in this
model.
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The presence of physical health problem increased the odds that the suicide
decedent was pregnant by 37% (AOR = 1.37; 95% CI 0.83-2.26, p=0.2189) but
decreased the odds that the suicide decedent was post-partum by 10% (AOR = 0.90;
95% CI 0.52-1.55, p=0.7002) (vs non-pregnant) prior to stratification (Figure 3). Presence
of physical health problems increased the odds that the suicide decedent was pregnant
(AOR = 1.50; 95% CI 0.88-2.56, p= 0.1387) in urban and also increased post-partum (vs
non-pregnant) (AOR = 1.04; 95% CI 0.21-5.25, p=0.9612) odds in rural counties. Physical
health problems however, decreased the odds that the suicide decedent was pregnant
(AOR = 0.73; 95% CI 0.15-3.52, p=0.6896) in rural and post-partum (vs non-pregnant)
(AOR = 0.89; 95% CI 0.50-1.59, p=0.6917) in urban counties (Figure 4).
Although not significant, the presence of financial problems, report of other
substance abuse problems, alcohol problems, and whether alcohol use was suspected
at time of injury, were all associated with decreased odds that the suicide decedent was
both pregnant and post-partum (vs non-pregnant) (Figure 3). Alcohol use suspected at
time of injury and other substance abuse problems decreased the odds that the suicide
decedent was both pregnant (AOR = 0.39; 95% CI 0.10-1.50, p=0.1698) and post-partum
(AOR = 0.40; 95% CI 0.08-2.01, p=0.2670) (vs non-pregnant) in rural counties. In urban
residence however, alcohol use suspected at time of injury did not change the odds that
the suicide decedent was post-partum (AOR = 1.01; 95% CI 0.616-1.658, p=0.9671) but
significantly decreased the odds that the suicide decedent was pregnant (vs nonpregnant) (AOR = 0.54; 95% CI 0.297-0.994, p=0.0476). Other substance abuse problem
on the other hand, increased the odds that the suicide decedent was pregnant by 13%
(AOR = 1.13; 95% CI 0.66-1.94, p=0.6596) but decreased the odds that the suicide
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decedent was post-partum (vs non-pregnant) by 17% (AOR = 0.83; 95% CI 0.48-1.41,
p=0.4829) in urban counties (Figure 4).
Alcohol problem also did not change the odds that the suicide decedent was postpartum (AOR = 1.05; 95% CI 0.19 - 5.85, p=0.9522) but decreased the odds that the
suicide decedent was pregnant (vs non-pregnant) by 49% (AOR = 0.51; 95% CI 0.064.56, p= 0.5435) in rural counties. For urban residence, alcohol problem decreased the
odds that the suicide decedent was pregnant (AOR = 0.82; 0.39-1.72, p= 0.6033) and
post-partum (AOR = 0.80; 95% CI 0.42-1.54, p= 0.5018) (vs non-pregnant). Financial
problems decreased the odds that the suicide decedent was pregnant (AOR = 0.97; 95%
CI 0.49-1.93, p= 0.9283) and post-partum (AOR = 0.35; 95%CI 0.14-0.88, p= 0.0251) in
urban counties, and pregnant (vs non-pregnant) (AOR = 0.58; 95% CI 0.06-5.44, p
0.6329) in rural counties. Financial problems however increased the odds that the suicide
decedent was post-partum (AOR = 1.49; 95% CI 0.24-8.99, p= 0.6663) compared to nonpregnant in rural counties (Figure 4).
Finally, whether the decedent disclosed intent to commit suicide, decreased the
odds that the suicide decedent was pregnant and increased the odds that the suicide
decedent was post-partum (vs non-pregnant), albeit not statistically significant (Figure 3).
Whether the suicide decedent disclosed intent to commit suicide was associated with
decreased odds that the suicide decedent was pregnant in urban counties and postpartum in rural counties. Disclosure of suicide intent however, increased the odds that the
suicide decedent was post-partum (AOR = 1.11; 95% CI 0.73-1.69, p= 0.6275) in urban
and pregnant (vs non-pregnant) (AOR = 2.33; 95% CI 0.82-6.58, p= 0.1112) in rural
counties (Figure 4).
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Urban suicide decedents

Rural suicide decedents
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Figure 4. Odds Ratio point estimates with 95%CI from the polytomous logistic regression analysis: pregnant (P)
and postpartum (PP) decedents compared with non-pregnant (NP) decedents and stratified by rural-urban status
of the county of residence.
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Although the point estimates in Figure 4 suggest that certain independent predictor
variables differ by urban or rural county status, when the data were analyzed by refitting
the model multiple times, and adding a different interaction term to the fully adjusted
model with the main effects, until all the possible county-main effects terms were
assessed, given the small number of pregnant and post-partum suicide decedents in rural
counties (see Table 2), there was not enough power to detect the interactions, hence,
none of the interaction terms were statistically significant at the p<0.05 level (Table 4).
The interaction effect of having current depressed mood and alcohol use
suspected at time of injury, for pregnant (vs non-pregnant) status was significantly different
between urban and rural residence status whereas the interaction effect of presence of
financial problems for post-partum (vs non-pregnant) status was significantly different
between urban and rural residence county.
Having current depressed mood significantly decreased the odds that the suicide
decedent was pregnant (vs non-pregnant) by 41% (95% CI 0.38 - 0.91) in urban counties
compared to rural counties. Report of alcohol use suspected at time of injury also
decreased the odds that the suicide decedent was pregnant (vs non-pregnant) by 47%
(95% CI 0.30 - 0.94) in urban counties compared to rural counties. The presence of
financial problems significantly decreased the odds that the suicide decedent was postpartum (vs non-pregnant) by 62% (95% CI 0.15 - 0.95) in urban counties compared with
rural counties (Table 4).
Finally, all of the other odds ratios in the final model were statistically not significant
as evidenced by the inclusion of the null value (OR=1) in all 95% confidence intervals.
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Table 5: Stratum-specific odds ratio point estimates with 95%CI from the
polytomous logistic regression analysis: pregnant and postpartum victims
compared with non-pregnant victims with county interaction terms.
Effects

Current depressed mood
at county = Rural
at county = Urban
Current mental problem
at county = Rural
at county = Urban
Alcohol use suspected
at county = Rural
at county = Urban
Alcohol problem
at county = Rural
at county = Urban
Substance abuse other
at county = Rural
at county = Urban
Financial problem
at county = Rural
at county = Urban
Job problem
at county = Rural
at county = Urban
Physical health problem
at county = Rural
at county = Urban
Recent crisis
at county = Rural
at county = Urban
Intimate partner problem
at county = Rural
at county = Urban
Suicide attempt history
at county = Rural
at county = Urban
Suicide intent disclosed
at county = Rural
at county = Urban

Pregnant vs. Nonpregnant
Adjusted ORa (95%CI)b

Post-partum vs. Nonpregnant
Adjusted ORa (95%CI)b

0.77 (0.31 - 1.94)
0.59 (0.38 - 0.91)

1.52 (0.61 - 3.76)
1.58 (1.01 - 2.46)

0.51 (0.20 - 1.28)
0.85 (0.54 - 1.34)

1.52 (0.62 - 3.75)
0.95 (0.61 - 1.49)

0.46 (0.18 - 1.23)
0.53 (0.30 - 0.94)

0.82 (0.33 - 2.07)
0.80 (0.54 - 1.48)

0.35 (0.05 - 2.62)
0.86 (0.42 - 1.78)

0.56 (0.13 - 2.41)
0.91 (0.48 - 1.72)

0.23 (0.03 - 1.71)
1.08 (0.64 - 1.84)

0.37 (0.09 - 1.56)
0.86 (0.51 - 1.47)

0.63 (0.08 - 4.77)
0.94 (0.48 - 1.86)

1.12 (0.26 - 4.89)
0.38 (0.15 - 0.95)

1.31 (0.30 - 5.78)
0.86 (0.38 - 1.96)

0.74 (0.10 - 5.64)
0.55 (0.22 - 1.41)

0.81 (0.20 - 3.39)
1.49 (0.89 - 2.51)

0.60 (0.14 - 2.54)
0.96 (0.54 - 1.71)

1.50 (0.63 - 3.59)
1.16 (0.73 - 1.86)

0.95 (0.33 - 2.69)
1.31 (0.85 - 2.04)

1.54 (0.73 - 3.24)
1.43 (0.93 - 2.21)

0.96 (0.42 - 2.17)
1.20 (0.79 - 1.82)

0.76 (0.30 - 1.94)
0.81 (0.51 - 1.28)

0.67 (0.26 - 1.69)
0.89 (0.59 - 1.36)

1.50 (0.70 - 3.22)
0.89 (0.56 - 1.41)

0.52 (0.16 - 1.67)
1.15 (0.76 - 1.73)

aOR:Odds

Ratio bCI:Confidence Interval. Potential confounders were factors that altered the unadjusted measure of
association between the exposure and the outcome from the measure, adjusted for that variable, by 10% to 20%. The
final model was adjusted for demographics - age, race, and education level. Statistically significant association are
represented in bold font.
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CHAPTER 5
IMPLICATIONS FOR PUBLIC HEALTH
The current study is an investigation of suicide risk factors among pregnant, postpartum and non-pregnant decedents from the 18 states reporting full data to the NVDRS
from 2003-2012. Specifically, this study examined whether rural-urban county status
modified the relationship between suicide risk factors and pregnancy status (i.e.,
pregnant, post-partum and non-pregnant) at the time of death.
In this study, the majority of the suicide decedents were from urban counties
(80.35%) and were non-pregnant (94.57%). Despite the fact that prior studies have found
the rates of self-harm to be lower among pregnant/postpartum women when compared
to non-pregnant/non-postpartum women,2,6,7 suicide risk among pregnant and
postpartum women is still of great concern because these women have been found to
have high levels of depressive symptoms, which may increase suicide risk.148-151
Rurality is a fluid definition made up of multiple components and can also be seen
as a continuum since there are several degrees of rurality.152 Rural and urban definitions
therefore vary and have not been uniformly applied across various studies examining
rural-urban differences.20,22,71,75,155,157,158 By applying the 2013 Rural-Urban Continuum
Codes as described (RUCC) in the methodology, only a small percentage of the pregnant
and post-partum decedents in this study were coded as rural (2.36% and 1.65%
respectively). This small percentage of rural pregnant/post-partum decedents, in addition
to the low percentages of those who had experienced suicide risk factors within rural and
urban status reduced the power of the statistical analyses.
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Also in this study, county status modified the association between suicide risk
factors and pregnancy status of the decedents. The results however, did not indicate a
significant difference in rural-urban status and association of risk factors by pregnancy
status although, suicide risk factors appeared to be more prevalent in urban counties.
Furthermore, by analyzing only decedents, we cannot estimate the magnitude of such
risk factors in the general population of pregnant, post-partum, and non-pregnant women
who did not die by suicide in each area.
Although maternal deaths due to direct causes (those caused by complications
during pregnancy), such as bleeding or infection, have declined over the years, maternal
deaths due to indirect causes (those caused by pre-existing physical and mental health
conditions), such as suicides, have not seen a corresponding decline. Suicide has
become one of the leading causes of death in pregnant and post-partum women.4
Suicides however, are preventable, hence, providers should be alert to these risk factors
despite the lack of significant difference.

Demographic factors
The demographic patterns in this study were similar to those found in the NVDRS
reports from the general population. In this study, suicide decedents were predominantly
older (in the 35-54 age group), married, and white. Data from the NVDRS also show that
in the U.S., female suicide is concentrated in the 35–64 years age group (64.8%), with a
9.1/100,000 peak between those aged 45–54 years,159 female suicide rates were highest
among Whites and women of American Indian descent, and of suicide decedents aged
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≥18 years, 34.5% were married, 29.7% had never married, and 21.6% were divorced at
the time of death.159
This study also presented the demographic pattern of female decedents of
reproductive age residing in urban and rural counties. Suicide decedents from urban
counties were significantly younger, had completed at least a high school or GED level of
education, and were single or never married. Suicide decedents from rural counties were
older, had less than a high school/GED level of education and were less likely to be single
or never married. The distribution of race was similar between rural and urban counties,
with the majority being white.
Only one U.S. study has examined rural–urban patterns in suicide risks among
both males and females, characterizing the demographic, socioeconomic, and mental
health features of individual suicide decedents by urban–rural residence status.20 The
demographic findings in this study are similar to the demographic characteristics of this
present study. White women accounted for the majority of suicide decedents in urban,
rural adjacent and rural not adjacent areas and decedents in both rural categories were
less likely to have had a relationship status of never married.20

Mental health characteristics
In this study, rural county decedents were less likely than urban decedents to have
had a current mental health problem or current depressed mood. Similarly, in the study
conducted by Searles et al., current mental health problems differed significantly by
urban–rural status, with each being more likely with increasing urban status of
decedents.20 The possible explanations for the lower rates of mental health diagnosis
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among rural decedents has been explored in several studies. According to one study,
rural individuals are less likely to be diagnosed with and receive treatment for mental
health problems because of the scarcity of health and mental health treatment providers
in rural areas.63 Another study attributed the lower rates of mental health diagnosis among
rural decedents to the stigma attached to mental illness in rural communities, such that
those suffering from mental illness may isolate themselves rather than seek help from
their community.160 The theory of greater social isolation in rural communities was also
explained in yet another study.161 Physical isolation from social networks and support
services in rural areas makes it less likely that an at-risk individual will be identified.161
Furthermore, in this study, we found that having a current mental health problem
or current depressed mood significantly decreased the odds of observing pregnant status
but significantly increased the odds that the suicide decedent was post-partum compared
to non-pregnant. These results are consistent with another study where compared to
other women, postpartum women were more likely to have been identified as having
depressed mood in the two weeks prior to suicide.1 Several predictors have been
evaluated in literature to explain why depressed mood might pose a higher risk in
postpartum women compared to other women. In these studies, the strongest predictors
of postpartum depression included poor marital relationship, low social support, stressful
life events, depression and anxiety during pregnancy and previous history of
depression.162-165
When stratified by rural-urban status, having a current depressed mood was still
more likely to be associated with suicide decedents who were post-partum and less likely
associated with suicide decedents who were pregnant (vs. non-pregnant) in both rural
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and urban counties, however, the association was only significant among pregnant status
in urban counties. Having a current mental health problem however, decreased the odds
that the suicide decedent was post-partum (vs. non-pregnant) in urban counties but
increased the odds that the suicide decedent was post-partum (vs. non-pregnant) in rural
counties. It is not known why current mental health problems increased the odds of postpartum (vs. non-pregnant) status in rural counties. It is possible however, that post-partum
decedents from the rural counties under study may have had comparable rates of current
mental health problems to post-partum decedents from urban counties but were
somehow less able to cope with them.

Substance use problems
In this study, alcohol problem, other substance abuse problem or whether
decedents were suspected to have used alcohol at time of death were equally prevalent
in rural and urban decedents. These results are in contrast to previous studies that report
increased alcohol and substance abuse problems as factors that increase suicides rates
in rural areas.166-168 Also in this study, substance abuse problems, alcohol problems, and
whether alcohol use was suspected at time of injury, were all associated with decreased
odds that the suicide decedent was pregnant and post-partum compared to non-pregnant.
Furthermore, the interaction effect of alcohol use suspected at time of injury, for
pregnant (vs non-pregnant) status was significantly different between urban and rural
residence status whereby report of alcohol use suspected at time of injury decreased the
odds that the suicide decedent was pregnant (vs non-pregnant) in urban counties
compared to rural counties. Alcohol is reported as a major factor in suicides,105,169 hence,
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although overall, alcohol and other substance abuse problems were associated with
decreased odds of observing pregnant and post-partum status in both urban and rural
counties, comprehensive and culturally appropriate suicide-prevention strategies are still
needed in both rural and urban counties that include efforts to reduce alcohol
consumption.

Precipitating circumstances
Factors that were more prevalent among urban decedents than rural decedents
included financial problems, job problems and recent crisis within the last two weeks.
Contradictory to these findings are studies that report rural socioeconomic decline as
factors that increase rates of suicides in rural areas.74,170 In this study, the presence of
recent crisis, referred to as life events in other studies, increased the odds that the suicide
decedent was pregnant and post-partum compared to non-pregnant. The relation
between suicide and life events is complex.171 Prior studies have shown an association
between suicides and life events in the previous 3 months, and particularly in the previous
week.172 These life events were specifically associated principally with interpersonal, job,
financial, and legal problems,173-175 and therefore indicates the need for multiple adverse
life events to be taken into account in suicide risk assessment and treatment.

Suicide characteristics
In this study, having a history of suicide attempt or whether the decedent disclosed
intent to die by suicide was more prevalent among urban decedents. History of suicide
attempts were both associated with decreased odds that the suicide decedent was
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pregnant and post-partum compared to non-pregnant and even after stratification by
rural-urban residence county. These findings are similar to a study that reported lower
suicide attempts during pregnancy and postpartum than in the general population of
women.2
The decedent having disclosed intent to die by suicide, decreased the odds that
the suicide decedent was pregnant and increased the odds that the suicide decedent was
post-partum compared to non-pregnant. Although it is unclear what the implication of this
difference is, disclosure of suicide intent is an important warning sign of suicidal intentions
and persons in close contact with potential victims of suicide need to be educated on the
significance of these warnings and how to act on them.

Intimate partner problems
In this study, intimate partner problems were also cited as a precipitating factor
with a higher percentage among urban decedents than rural decedents. Intimate partner
problems was also associated with increased odds that the suicide decedent was
pregnant and post-partum compared to non-pregnant and still increased the odds that the
suicide decedent was pregnant and post-partum compared to non-pregnant in both urban
and rural residence. These results are similar to prior studies where both pregnant and
postpartum women were more frequently reported as having problems with a current or
former intimate partner.21,23 The perinatal period is a time when health care providers
have recurrent encounters with pregnant and post-partum women, therefore, screening
for partner violence during and after pregnancy can help lower or prevent violent deaths
among potentially at-risk women.23
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Method of suicide/weapon used
In this study, the most common method of suicide was poisoning, followed by
firearms, strangulation/suffocation and sharp/blunt trauma or other. Data from the NVDRS
also show that in the U.S., among females, poisons were used most often (40.7%)
followed by firearms (31.3%).159 Furthermore, rural suicide decedents were more likely to
use firearms whereas urban county suicide decedents were more likely to die by
poisoning. This is also consistent with prior studies where rural decedents were more
likely to use a firearm as the method of suicide.20,22,167,170,175

Strengths
Few studies have examined the association between suicide risk factors and
pregnancy status of suicide decedents from rural and urban counties in the U.S. Our study
is therefore the first to evaluate if county residence status modifies the association
between suicide risk factors and pregnancy status. Furthermore, the use of the
multivariable polytomous logistic regression modeling in this study made it possible to
estimate the odds ratios while adjusting for potential confounders.

Limitations
This study has several limitations. First, the NVDRS currently collects data from
18 states, and hence it is not fully nationally representative. This analysis includes data
from these 18 states, therefore, the results might not be generalizable to other populations
in other states. Secondly, all study subjects in the NVDRS are deceased and cannot be
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interviewed after death so it is impossible to assess for all current mental health disorders,
thoughts about suicide intent, or precipitating factors.7,20 Information regarding mental
health, substance use, intimate partner problems or other precipitating circumstances are
obtained from the reports of families and friends of the deceased without independent
verification, and hence may be subject to lack of relevant knowledge, response bias, and
recall bias7,177,178 In addition, the accuracy of reporting of suicide risk factors may vary by
urban–rural status and the strcture of the NVDRS does not allow for control of such
variability.7
The third major limitation is that approximately 62% of the pregnancy status field
was coded as “unknown” pregnancy status and were excluded from the study. As a result,
some women who would have been classified as either pregnant or post-partum may
have been misclassified into the unknown pregnancy group rather than correctly assigned
to the right pregnancy group. Thus, this may have underestimated the number of
pregnancy-associated suicide deaths and resulted in non-differential bias, which may
have reduced the estimate towards the null. Possible explanations for this is the fact that
although NVDRS abstractors code pregnant and postpartum status from multiple data
sources, pregnancies may still be underreported because, even if identified, they may not
be reported on death certificates, autopsies (if there is an autopsy) might not include
examination for pregnancy and may miss early-gestation or late-postpartum status and
finally, family members and friends may have been unaware of early or unwanted
pregnancies.1
As previously discussed, there is a great deal of variation in how the terms rural
and urban are defined. Thus, the fourth limitation is that by using the 2013 RUCC, county
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of residence was dichotomized into rural (six categories of rural (codes 4-9)) and urban
(three categories of urban (codes 1-3)) in this study. Instead, a three category level of
residency status could have been used and classified as rural not adjacent to urban
(codes 5,7 & 9), rural adjacent to urban (codes 4,6 & 8), and urban (codes 1-3). This is
because proximity to urban centers might mitigate the potential risk factors that exist in
the rural setting (such as limited access to treatment), and therefore, differences also
exist in risk factors for suicide among women living in completely rural or rural adjacent
areas.178 Using a dichotomous category for residence status as in the case of this study
makes it difficult to distinguish such differences and may also give a pooled estimate of
risk factors for suicide which might be similar to those of urban women and will lead to
failure to reject the null hypothesis (type 1 error).

Future research should include

alternative measures of rural status that takes into account duration of residence and
proximity to urban centers.
Lastly, only information on suicide decedents is reported in the NVDRS. This
analysis does not include information on other pregnant, post-partum and non-pregnant
individuals in the rural and urban counties under study. Thus by analyzing only decedents,
a possible bias exists. Decedent characteristics may differ between pregnant, postpartum and non-pregnant suicide decedents and their counterparts who consider or
attempt suicide or without any suicidal thoughts or attempts. Thus, the current study is
only a descriptive study and the results cannot be used to infer causality when looking at
factors associated with suicides among pregnant, post-partum and non-pregnant
decedents from rural and urban counties. To help identify individuals at risk and prevent
future mortality, future studies should also compare decedents with living controls.

56

Generalizability
As discussed earlier, rural areas are not homogeneous and definitions of rural and
urban areas vary and are not applied uniformly across other studies. Some determinants
of rurality within the United States vary from one rural area to another and may be more
prevalent in one community compared to others.179,180 Health, demographic and socioeconomic disparities are different in different parts of America and different parts of the
world.179 Since it is impossible to control for all the fluid factors that make up the definition
of rurality, such differences affect the generalizability and external validity of this study
and makes it difficult to generalize the present results to other rural and urban
communities.

Conclusions
The findings from this secondary data analysis are useful for providing relevant
information to public-health officials and healthcare providers and for guiding research
and suicide prevention efforts in the 18 states that contribute data to the NVDRS. The
current project also confirmed there are some variations in socio-demographic and
suicide risk factors among pregnant, post-partum and non-pregnant decedents from rural
and urban counties. In particular, compared to urban suicide decedents, rural suicide
decedents were older, married, less likely to have had a mental health diagnosis and
more likely to use a firearm to die by suicide. Furthermore, recent crisis and intimate
partner problems were both associated with increased odds that the suicide decedent
was pregnant and post-partum compared to non-pregnant, albeit not significant. These
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variations may imply the need for differences in strategies for suicide prevention in rural
and urban counties in the U.S.

Recommendations
Based on the results of this study, we recommend the following interventions in
both urban and rural counties for all women of reproductive age that aim to: increase
access to and utilization of mental health care and substance abuse treatment centers,
engage and train perinatal healthcare providers in delivering mental health care,
standardize screening of intimate partner violence and adverse life events, and reduce
firearm access to potentially at risk women. We also recommend accurate data collection
and reporting of pregnancy status to minimize data misclassification. Finally to prevent
future incidents, we recommend developing culturally appropriate prevention programs
and policies that target the specific demographically unique characteristics of suicides
decedents in rural and urban counties in the U.S.
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APPENDIX 1
Supplemental Table 1. Variable definition and code/response options in the
NVDRS manual
NVDRS Variable
Victim was pregnant

Current mental
health problem
Current depressed
mood
Psychiatric
Medication

Alcohol use
suspected when
injured
Alcohol problem

Other substance
problem
Intimate partner
problem

Crisis Recent

Definition
Victim was pregnant or
recently pregnant at the
time of death

Codes/Response options
0 Not pregnant within last year
1 Pregnant at time of death
2 Not pregnant but pregnant
w/in 42 days of death
3 Not pregnant but pregnant 43
days to 1 year before death
4 Not pregnant, not otherwise
specified
5 Pregnant, not otherwise
specified
8 Not applicable
9 Unknown if pregnant within
past year
Current mental health
0 No, Not Available, Unknown
problem
1 Yes
Victim was perceived by self 0 No, Not Available, Unknown
or others to be depressed at 1 Yes
the time of the injury
Victim had a current
0 No
prescription for a psychiatric 1 Yes
medication at the time of the
incident
Victim’s suspected alcohol
0 No
use in the hours preceding
1 Yes
the incident
8 Not Applicable
9 Unknown
Person has alcohol
0 No, Not Available, Unknown
dependence or alcohol
1 Yes
problem
Person has a non-alcohol
0 No, Not Available, Unknown
related substance abuse
1 Yes
problem
Problems with a current or
0 No, Not Available, Unknown
former intimate partner
1 Yes
appear to have contributed
to the suicide or
undetermined death.
Victim experienced a crisis
0 No, Not Available, Unknown
within two weeks of the
1 Yes
incident, or a crisis was
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Financial problem

Job problem

Physical Health
Problem
History of suicide
attempts
Suicide Intent
Disclosed

Weapon Type

imminent within two weeks
of the incident that was not
associated with another
circumstance variable.
Financial problems appear
to have contributed to the
death
Job problem(s) appear to
have contributed to the
death
Victim’s physical health
problem(s) appear to have
contributed to the death
Victim has a history of
attempting suicide before
the fatal incident
Victim disclosed to another
person their thoughts and/or
plans to commit suicide
within the last month.
Type of weapon or means
used to inflict the fatal injury
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0 No, Not Available, Unknown
1 Yes
0 No, Not Available, Unknown
1 Yes
0 No, Not Available, Unknown
1 Yes
0 No, Not Available, Unknown
1 Yes
0 No, Not Available, Unknown
1 Yes

1 Firearm
5 Non-powder gun
6 Sharp instrument
7 Blunt instrument
8 Poisoning
9 Hanging, strangulation,
suffocation
10 Personal weapons
11 Fall
12 Explosive
13 Drowning
14 Fire or burns
15 Shaking, (e.g., shaken baby
syndrome)
16 Motor Vehicle, including
buses, motorcycles
17 Other transport vehicle,
(e.g., trains, planes, boats)
18 Intentional neglect, (e.g.,
starving a baby or oneself)
19 Biological weapons
66 Other (e.g., Taser,
electrocution, nail gun,
exposure to
environment/weather)
99 Unknown

Injured at victim’s
home

Injury occurred at the
person’s residence

Age

Age of victim

Race

Race of victim

Education Level

Represents victim’s
educational level as
measured by the highest
degree attained.

Marital status

Victim’s marital status

77

0 No
1 Yes
9 Unknown
Numeric
999 Unknown
1 White
2 Black or African American
3 Asian
4 Native Hawaiian or other
Pacific Islander
5 American Indian or Alaska
Native
6 Unspecified race
0 8th grade or less
1 9th to 12th grade; no diploma
2 High school graduate or GED
completed
3 Some college credit, but no
degree
4 Associate’s degree (e.g., AA,
AS)
5 Bachelor’s degree (e.g., BA,
AB, BS)
6 Master’s degree (e.g., MA,
MS, Mend, Med, MSW, MBA)
7 Doctorate (e.g., PhD, EdD) or
Professional degree (e.g., MD,
DDS, DVM, LLB, JD)
9 Unknown
1 Married /Civil Union/
Domestic Partnership
2 Never Married
3 Widowed
4 Divorced
5 Married/Civil Union/Domestic
Partnership, but separated
6 Single, not otherwise
specified
9 Unknown
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